Objectives: To investigate the spatial and spatial-temporal distribution of oral and maxillofacial injuries caused by urban violence, as well as to identify underlying disparities at regional level through a geostatistical approach.
In the international scenario, Brazil stands out among countries with high violence rates. This is a public health problem that has persisted over the years, despite many actions being taken to minimize its consequences. [7] [8] [9] Physical aggressions have been identified as the most common forms of violence, and studies have increasingly reported high rates of oral and maxillofacial injuries among victims. 5, 10, 11 Among anatomical sites, face corresponds to one of the main targets of aggressors, as it represents the locus of singularity and the identity of the human person, has high aesthetic value and plays a significant role during interpersonal interactions. 4, 5, 12, 13 Maxillofacial injuries can significantly impact the quality of life of the victim in a three-dimensional perspective (organic, functional and aesthetic), being frequently associated with disfigurement, functional impairment, severe morbidity and high costs for health services. 10, 11, [14] [15] [16] [17] In addition, a statistically significant association between exposure to childhood violence and poor oral health conditions in adulthood has been observed. 6 After a critical literature review, it has been observed that studies have been recently conducted to identify patterns of spatial distribution, involving outcomes such as dental caries 18 and edentulism. 19 However, little attention has been given to maxillofacial injuries, which are events commonly associated with urban violence and socio-spatial vulnerability of the victim's place of residence. 4 In this sense, the aim of this study was to investigate the spatial and spatial-temporal distribution of oral and maxillofacial injuries caused by urban violence, as well as to identify underlying disparities at regional level through a geostatistical approach.
| ME TH ODS

| Study design and settings
This was a historical ecological cohort study of cases of maxillofacial injuries caused by urban violence. Cohort, because it is a longitudinal study examining violence rates over time (between January 2012
and December 2015); ecological, because information was organized and analysed according to spatial aggregates (neighbourhoods); historical, as data contained in medical-legal and social records of victims of violence attended at a Brazilian Forensic Service were used.
The STROBE checklist for observational studies was used to assist in conducting the research and reporting the results obtained. 
| Eligibility criteria
After analysing the institution's database, the records of all cases of maxillofacial injuries were consecutively analysed. Inclusion criteria were confirmed cases of patients with oral and maxillofacial injuries resulting from urban violence, without gender or age restriction, to obtain a general overview of the spatial distribution. Confirmation of urban violence cases was performed through Forensic Medical Examination, which establishes the causal relationship between the pattern of injury presented by the victim and the episode of violence. 21 Exclusion criteria were records that did not have complete information about the victims' place of residence.
| Measures
The response variable (dependent) was the incidence of maxillofacial trauma caused by urban violence during the 4-year observation per- 
| Organization of spatial databases
First, a digital cartographic base of the neighbourhoods in shapefile format was obtained, as well as the territorial, geopolitical and administrative divisions provided by the Brazilian Institute of Geography and Statistics. 20 In the present work, the neighbourhoods were considered as spatial units of analysis. Each neighbourhood received an identification code (ID).
| Statistical analysis
Initially, the descriptive statistical analysis of all variables investigated was performed. Then, several statistical methods were applied to investigate the temporal and spatial distribution of events as well as underlying regional disparities over the years. Maps were constructed using the QGIS software version 2.
(QGIS Geographic
Information System, Open Source Geospatial Foundation). Figure 1 illustrates the steps performed during spatial data modelling. 18 The selection of the optimal number of trajectories was based on the Bayesian Information Criterion (BIC). 24 The spatial autocorrelation 25 of maxillofacial trauma cases was also investigated using GeoDa software version 1.12 (Center for Spatial Data Science, Computation Institute, University of Chicago).
To perform the spatial autocorrelation analyses, the relationship between number of neighbourhoods (n) was first established, using the Queen contiguity rule. [25] [26] [27] Thus, a neighbourhood matrix W was constructed, where w ij = 1 if neighbourhood i and neighbourhood j F I G U R E 1 Schematic diagram of data modelling stages for the study on epidemiological and socio-spatial distribution of maxillofacial lesions associated with urban violence
The strength of our analysis consisted in the investigation of maxillofacial injuries as markers of exposure to urban violence through a geostatistical approach. State-of-the-art spatial analyses were carried out to understand the interaction of geographic and social risk factors, thus contributing to the advancement of scientific knowledge related to urban violence, oral and maxillofacial injuries, community dentistry and social epidemiology.
In investigating cases based on the location of the victims' residence, as they did not necessarily coincide with the location of the injury event, nontraditional methods to address violence were intentionally used. The exclusive analysis of the event location is often only associated with criminal behaviour and often disregards the social profile of victims. 4 Most cases of violence occurred in the vic- in public health. Although it is conceptually similar to cluster analysis, 31 it is based on a probabilistic model and has the capacity to identify characteristics of the groups formed, to estimate the frequency of each group, as well as to classify each observation within groups.
In the present study, three groups representing distinct longitudinal trajectory patterns could be identified. More than half of neighbourhoods had moderate (TP2) or elevated (TP1) incidence with no significant trend of decline, which is very worrisome from the epidemiological and public health point of view. These findings indicate areas that need to be targeted for interventions to reduce the incidence of urban violence and oral and maxillofacial injuries.
Studies focused on the spatial analysis of urban violence and maxillofacial injuries are scarce. Only one study using spatial analysis related to this specific topic was found. 4 
